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(54) RECIPROCATING PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reciprocating 
pump wherein a diameter of an element disposed for 
transmitting driving force of the eccentric cam to a 
diaphragm and the like is formed as smaller as possible, 
an eccentric load is reduced by suppressing a pressure 
angle generated between an eccentric cam and contact 
rolling elements, and suitable non-pulsation carrying is 
realized by improving an efficiency for transmitting the 
driving force. 

SOLUTION; In the reciprocating pump provided with a 
driving force supplying unit 40 for driving a diaphragm, 
the driving force supplying unit 40 is constituted by 
using one eccentric cam 42, piston parts 43, 44 which 
are moved in reciprocation by the eccentric cam 42, and 
the contact rolling elements 45, 46 for transmitting 
driving force of the eccentric cam 42 to the piston parts 
43, 44, and each diameter of the contact rolling elements 
45, 46 is formed smaller than that of the eccentric cam 
42 for suppressing the pressure angle generated 
between the eccentric cam 42 and the contact rolling elements 45, 46. 
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[0 0 5 2] 3fcfc x KWgtf 2 1 , 2 Z*i)-LX$mf% 
imSttc&^X. 2iWSW5 

T\ ^AMj£ih^2 3^t>*^fflfJEifc#2 4Wti&L 

[0053] a±©idfc#b«*fu ^-LTafiBf** 
coo5 4] ^i*«5r»y^nt« 

CftA 4 0 tt, JM Lfz J: $ fc, ? 5 0 

rtfctt^&nft»t>*A4 2, trxhy$4 3, 4 4, 

fc<fctffffl8lffl{^&4 9»*ffl^ri(!l««nTV 
So lefts &£XhygP4 3, 4 4fcB, <7U^4 
7, 4 8#RW-&ftT:fe?>, C©-<7'Jy^4 7, 4 8 
©rt«ifiIfc^«nfeS-te<I:tf^r©@»«l4 5, 4 
6£ftLTs flK>*/x4 2©^fl»3W» , r*^<fll«« 

[0 0 5 5] "Tftfc^ **8Bg»fc«SStt»*vy 

<D®mm\ m>b*i±4 zij^-^m-^mm 

4 5, 4 6*ftLTfc%.t>n%Z£t%;&o Lfcft? 

t, ^m:^ « (^7Uy^©^ii) 
J:DfeS*«/h«^B»«i4 5 1 4 6 (*7Vy?<om 
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» ^ «i&A^4 2fcff^bft««WffiB»#>^ 

*«r § c 1 1 fts 0 a -d x , immm. «tn& 

m*l* 4 2 fc©IBfc41TSE*ftJ«Sa5* D fe** < 

[0 0 5 6] Sfe, #3lMlfc*5V>m rocw 
10 y^*WLfcro©^y^7 ftHH?*RI*Sftfiy 

ft^o tftfc-^ *^i^i§fcin^ — 3©<b&*2% 

4 2£ffl^-[\ r^©lfXhygP43, 4 4*fflH&£ 

cntel^t* ro©2V^792* 1 , 2£&^ 

[0 0 5 7] LfcftvX, &mmc£W£* r.~D<D 
20 So 

[0 0 5 8] gfc, *^Sg^Hfc#5ffiSi}jJ<y7 , i*, 
tfRTIBfcftSO^ &^©81fi«g©S!^**fi£* 

ftSo htd$r>x^ *$gmmnz.m, mm&tt 
^xmm^y^ommKmmmbx^tc 

[0059] «r^mi ro®fl(&*z.*i 
30 8 0° tiLmrt>Lxmmn>£mm*), sbic, 

nr^fco ioT, »-fflfi^©xs*«fc^? 
feofco L*bft««&, *n»^fc^ra, -o© 

40 lcMiJj#>7 (*itf»80 • S4HTSi: 

[o o e o] ^^fc, *$kmmm%wm#vzr 

it, OT©S*fc ± D . «^ it® t Ts i 5 /J^ffct 
[0 0 6 1] 05 tt, *%9B^JRfc:ff««iiAI^94 
^©T'SSo tc?, 05 (-r) a, ^-©ifxhyaB 

4 4«fBEjSfc**«|»^U 05 (P) tt, m=© 

tf x h yg|5 4 4 ffJtJEjftte**««*»Lr^*. 0 5 
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STfoBt^ ^n^nT^sgup i s ±^gg^ip [0070] *mmm%&m$y?°zm 



mm? (p=p2-pd t%%o ccm t) Mftfctm e*h>*43, 4 4 

totsj^ 18 0° ttfflftffe bftttttc*v^T, $ 42 tmwmmmmmz ctffT*%% 0 

-Ot?Xh>g|J4 3to^Tfe, [SJ^CXhn-^gg^l 10 [0 0 7 1] *Sfc, 0»lSJft&#®4 9tt, 3^1/ 

[0 0 6 3] **S(0g|Bfc^^Ttt, 05 O-O ©&< A4 2 (Q^SKOSffft) fcjgHLT, 

^-©tfX h 4 4 jb*T*&ftfc*4ttfc* A 4 3,4 4 4 2 fcoHfeHiawra-fsar 

4 2tf2 l 0° 0ftl/fei:!rk:!£:«!)i;;U>'»4 4tf ft) , IWM»IWi:i:^t2o fft 

±5EjSfcfeStt!ii:*S. ftfc, E<0flHS*&4 2©@ ffiWSIBIf^S4 9*V &£*KV4 3, 4 4 

[oo6 4] $^ 06«, xmmmmmwifi® 20 [007 2] tt±»»it/fcj:5fc, xmmtmczti 

l&HG 4 0 «ttSfSffiHeiNf#^S 4 9 OftffHftRft & 5 tSH»*0^&VvJ^©fWJ#a%fflfr^ 

*Lfcfc®T?S*. CCT% 16 (f) tt, M "C\ tti!WV^fcirtt*Ci:*Hrttfcft* 0 £<D£ 

4 9 tfffefefctti OR/JvgS R 1 ) fcf*U 5 ft/J^®W!9#gWtfflt^T*J«Rr«tftaott, 13 

06 (a) & ffl«SWfiff^a4 9^t,#tffe«flB ©CwLfcJ^fc, *^ii^fc^S«I^^g|54 0 

(S:fc5£ R 2 ) **LTI^*, ««WEt « h 4 3 , 4 4 sb\ Wfn;W F 

[0 0 6 5] *SW»fc«saa»*>^te*lf^T Lo^ s fi«B^9^^<fl!iS«nT^«*»6-e* 

tt, c <90 6 fcfettS JgAJStflg GfehS* R 1 ) tfli £ 0 

tffeRtt r 2) fcoissioM^ ismma [0073] tat^ mmmxmmmxy? 

m-m 9<Dm*m&mK (r=r 2-r o jctnar, nncot^ h^iu 4 

^0 30 co»z«Kxby»4 40rt»k:»&*A4 2 

[0066] 5 > i&immz.%k%>wm$yy°fc m-wz h >g{S4 3 timw>tu co%-o\?x 

fc^Tfi, »-©t:XhyaJ4 3i:^roe^hya!4 N>gM3«ftMM3a£|flrcDtfXhy3H44)ft 

4 ktawsnfefflraw^ts^a 4 9 *\ 4 ®gU4 4 a £®iwcfl&iwc3OT£ftft9¥gi 4 9 

FL&tf &«**^R®»£W\ f»t§<:t -®^xh^4 3 fcHruoifxhyaM 4 fctfffiWB 

»JWf^a4 9*ffoT€ffl»t*ci:fca:«, o£ 

[oo6 7] ms&mmefrmzfr&asi^ *^ 9. #&*.k4 2oaiEfcj;-3r, &miffltt&$m4 

mm am. \>% b vs$©ft8a&E«p lt, 9 fcaatLfctttteea b yu 4 3 , 44 fl^tuenx 

{MEBSWtf#f® 4 9<D«;*»segf R tt, frftMS 5^ FLoo, S«l&*»&jg , r<: t%zm, ±M 

%vmtiz?x^%. $ggmfflc%vr&, p:r= 40 btc£?te, mwHm¥&4 9<D^mit*nmt% 

4 : lfiSfcfcoWB. 

CO 0 6 8] ^Wc*5^T«s ±^Lfc<fc^ [0 0 7 4] ^HlWc^^ffi^ij^y^tt, 

fc, ^hy©^hn-^ffittfc««^a*W®lfc =&lfXhygi5.4 3, 4 4t^^ J ?yyhl, 2 ham 

i^a*^ar**-9fe) t>w-e**tf (®9» , * 3, 4 4*»&oig«rft*#^'t77Ai, 2te«.« 

[0 0 6 9] Ltct^Xs XmrnmcZtltZ 4 3, 4 4frBOBBA*#^t75i> k l 1 2iCfK^ 

xmmim^mtsmmzckmmkttff) 50 zby®k&My?L.i, 2kmmmmm 



2kLX^% 0 

[oo6 2] xmm&mkmmMtfyyic&^x 
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ffl^* *afc^TKmi t fcff, #$gP!tt C ©«c PI 
[0 0 7 51 $fc, 

~-3©;?^75Al, 2%SU cnSO^IMl 
#^t7?A 1 , 2©«jfflBlfcHU ft$tff&^Sg&8 , 
^y^Amm, 5, 1^^10)56, 7, 

t?ffD«3i^ 8 , 9 mm*?, mmmmru >y 

t2 5tffi&£tlZZbt1SiZ (02 (D) #M) o & 
$5, C ©$li7it^S7o y £ 2 5 tt % ±3H«jEfc|Sg3£ 

[ 0 0 7 6 ] C © A 5 fcfPJjff 2ftfci^ffi#»Sfi?P y 

2fcOBl3(«BH2iafcbT^«*nT^*fe«K 02 
(n) te«t^<faWlW^&»l 1. l 29*JRD^t 
/cWtfc^Tfe, $^{^iI7n y * 2 5 ftfr&tt 

Co 07 7] tfc*^r, euo«tdt«di*nfe*^ 
fmmz&m$y7fc£ftif, 02 (a) icw-r*} 

$£iftflM7"u y * 2 5 £#P§T3 c * < , 
SBWgP 2 1,22 5 H U Jg»l7J&&$ 4 0 ©;< 

5 rocsp^y F»©»» • ffi£S*f? 5 c £ 

msti 0©^ yri-yzmm c tmm?$>z> 
* yf-t y*mcmtcmM$yym& c tma 

coo7 8] tit. ^.wmcmwm^yf^s 
mk£mfo^o<o#4 j ?7 : 7k-%%L?v%t)\ *n 

fflemc&fijg* r-o©2V^7^Atf-o©7Py£ 

?\ mkv&^z-^tDmLLfcxy^vmmt 
*«^fctttttntf, #y7mmm<DU&m% 
■m\m^%^£imm£^o Ltd*??, m 
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• [0079] *&ts *nmmmz&m$y7k 

K3ft«SftTV^©7\ -©2V-f75A©Slttf 

mM^7?hk®h?mm*imtc £* < , 
^4^7^m^^m^m^mmcm&^ 

10 fc»^#©a^£B&itr s c t A^sgftffiSJd^ 

[0 0 8 0] «fc 07B\ #^fj©fi§©f»lfc:# 
A 4 2 , <: A 4 2 am £ fc*S U Tffig 

irr*»-4B±tfiBz:flDi?^ h >SP 4 3 , 4 4 fc, m= 

©If 7 h yU 4 4 E^fcT^-© £7 h 4 3 tUn© 
20 If 7 h y$ 4 4 t ^^fc^t § ttflmiff S^g 4 

[0 0 8 1] tfe, *»|t«?»W9 0 
&t!7 1^154 3, 4 4tc«, ZtlZftr. 
■OTO<0*7Vl/?S7 (9 7 A, 9 7B), 98 (9 
8 A, 9 8B) <TVy?97, 9 8tm>%L>4 
2 £ (Dffifo&mt % U > 7 9 7 , 9 8 fctffo* A 

4 2 fcT?HjiBa***ir^4) %m% (B-ommi 
0 1, ^r©«pi0 2) wwent^i. 
30 0Mi*ix 4 2 ©JBBWW, OA l 0 l , l 0 2 « 

3, 4 4tfil?tiS^<fl|BgsnT^o ^-l/Tx W 
±©i5«:^«r|ft«J«^ma59 Otefc^Ttt^ 
^>y^5 0rtM£tf7hy$4 3, 4 4£®m<V 

mimics mmmznr^Zo 

[0 0 8 2] ^6fc, ^7 
ttx »D»* A 4 2 , lEifi^ 10 1, 10 2, fcitMT 

u v^9 7,98 aa©*Mtcwfco^m ni'jfc l 
40 raao««**bT^8. 

[0 0 8 3] J-XhO^^fc. 3tetBSB^J»te*^Ttt> M 

fc&<> ^7W797, 9 8©p«gailiJ«fcDt?5»fcg 
©/h?^?M 10 1, 1 0 2 fc, 4 2 fc ^Sf 

«rf 5 c t fc J; o mbii A 4 2 ^ & ©Bfi*^ ^7 
hygf54 3, 4 4fc£teSJ:3fc«^tir^So tfc 

*a 4 2 tjss««rrswft««i&aj 1 o 1, 102 

< £ §©T% M^*A 4 2 £© 

50 lajt^f «£E7jft <fc *> <tzc£ mmt 
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[0 0 8 4] 

can xmmmmmmmxyyvmwi 
m 2] m i offlwyTmifr&mmmtt 
[03] hioiii- 

[04] HlOIV- 

[05] *mmm%mmmmf%?z%- 
<dvxy y®<D®mtmz*Lmm 
[06] mmnmzmitimmmtM-ztiL® 20 
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« [07] ^w©ffloidiBgiifc««tt8aft*>^«a 

[08] ^Mc$£^i&#y7©«$®0 
[0 9 ] 0 8 0ft8D6#>^*«*t § v^-f 

[*?#©« 

l-*-©^"t79^ 2-^r©^-t7^A, 3 
h\ 4-M-0^-Y^7^A^m 5- 

ft io-m*m&, u 

-»-©f3Mi!i«ieft i2-Jgr©fffl«M«&ft 2 
i-*-©B«ft 2 2-£r©ffi*ft 2 3-«lA« 

9 9, 4 0, 90-«M^ft 41-«*e5i 
tt« 4 2-'«*i, 4 3-^-©lf7hyft 4 4- 

@Sl3iik 4 7, 4 8, 9 7, 9 8 -^7'JV^ 4 9- 

WHM 5 0-*r-yyf. 5 1-»-Ott 

HeOs 5 2-^ZKD^Ps 7 0-«ft 10 1-Sg 
-cOSUft 10 2-»r©iaBaU 




[02] 
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